. The basic idea of DFT in its original form is to describe the properties of a normal system in terms of its ground state density [4] , or, at finite temperature, in terms of its equilibrium density [5] . The (6)) depends on both the density, n (r), and the spin magnetization, m (r). If orbital magnetic effects are taken into account, F depends, in addition, on the paramagnetic current density jp(r) [7, 8] .
The most recent development, stimulated by the discovery of the high-T, materials, has been the DF formulation for superconductors [9] . In this generalization of DFT, the basic functional F depends on a complex valued « anomalous » density I(r), in addition to the normal density, n(r). à(r) is proportional to the order parameter of the Ginzburg-Landau theory [10] . The DFT of superconductors will be briefly summarized in section 2. The purpose of the present note is to incorporate orbital magnetic effects, such as the Meissner effect, into the formalism. The central result will be a set of KS-like equations, generalizing the Bogoliubov-de Gennes equations [11] to incorporate exchange and correlation effects. The derivation of these equations and a detailed proof of their gauge invariance will be presented in section 3.
2. Density functional formalism for superconductors without magnetic field.
Coherence phenomena such as superfluidity and superconductivity are characterized by the presence of « off-diagonal long-range order » (ODLRO) [12, 13] . For superconductors, ODLRO manifests itself in the two-particle density matrix as an exact decoupling of the form (the brackets denote thermal averaging). The « anomalous density » appearing in equation (8) can be identified [14, 11] , in the appropriate limits, with the order parameter of the Ginzburg-Landau theory [10] .
In exactly the same fashion as the order parameter, m(r), of a magnetic system is coupled to an external magnetic field, B (r) (cf. Eq. (7)), the order parameter à (r) of superconductors is coupled to an external pair potential, D (r), leading to the Hamiltonian More generally, ODLRO holds for the full two-particle density matrix of four different arguments in the form [13] where One might therefore consider the nonlocal anomalous density, coupled to an external pair field D (r, r' ) : D (r, r' ) can be physically realized as a pair field induced by the proximity of an adjacent « given » superconductor [9] (19) and then minimize the thermodynamic potential (17) with respect to n (r) and 4 (r). This yields where Since the effective potentials us (r ) and D, (r) depend on the densities n (r ), A (r), the whole cycle of equations (23), (25)-(30) has to be solved in selfconsistent fashion. This set of KS-like equations is structurally similar to the Bogoliubov-de Gennes equations [11] . However, in contrast to the latter, they contain (in principle exactly) all normal and superconducting many-body effects through the exchange-correlation potentials v,,c(r) and Dxc (r).
3. Current-density functional theory of superconductors in a magnetic field.
In this section we shall incorporate the coupling of electronic currents to a given vector potential A (r ). This is achieved, as usual, by substituting for the kinetic energy T in equations (2) and (14) . This (18) (with all functional dependences on n (r ) and 4 (r ) being extended to include jp(r», and a part that depends on the given potentials :
Once again, the absolute minimum of this functional, attained for the correct equilibrium densities, equals the correct grand potential at temperature 0.
In order to derive a set of KS-like equations it is assumed (2) that the interacting densities n(r), à(r), jp(r) can be obtained as equilibrium densities of some non-interacting system characterized by the Hamiltonian (2) This assumption corresponds to the usual assumption of « non-interacting v-representability » in ordinary KS theory.
By virtue of the HK theorem, the potentials us (r), Ds(r), As(r) are unique and can be determined from the variational principle. The result is where and The exchange-correlation functional, F xc' is defined as in equations (19), (20), with all functional dependences on n (r ) and à(r) being extended to include jp (r ) .
It should be noted that, in equation (37) (55) [8] .
In 
